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Appendix D 
Focal Plana Assembly 
Test Data Record Summary 

This appendix contains a summary of the test 
data taken on each Band Level Assembly for the 
Cold and Prime Focal Plane Assemblies, 


Band 
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S/N 
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The following pages summarize the data obtained 
for the Band 1 TM flight Full Band Assembly (P/M 
50797) as of November 19, 1981. 


The enclosed data has been collected from half- 
band, post amplifier, and full-band acceptance 
test data records. It is presented here to make 
it available in a single package. 
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SCOPE 

This document describes the functional test of the Silicon 
Detector and Preamplifier Assembly, 50797, and the Post- 
amplifier Circuit Board for Bands 1-4, 50904. Together these 
make up 16 complete channels, or one spectral band, of TM 
signal electronics. In preparation for the test, the 50797 
assembly is mounted in the 75729 bonding and test fixture. 

A modulated LED is focussed on each individual detector. The 
postamp boost and rolloff resistors are sec for each channel 
to provide proper frequency response from 100 Hz to 52 kHz 
and transient response to a 10 us ramp. Wideband noise is 
measured for each channel. Crosstalk is measured from each 
channel to all other channels at 50 kHz. Once a preamp and 
postamp assembly are tested together, it is intended that 
they be installed in the same band location in the TM instrument. 


APPLICABLE DOCUMENTS 
S3RC Documents 


The following documents specify the electrical assembly design 
and are for use in identifying details necessary in testing. 


Drawings 


50797 

50805 

50904 
52732 

50905 ; 
75918 

76600 

76601 

76602 
78275 

20C0R5 


Silicon Detector eT“Pf eamplif ier Assembly 

Electronic Diagram, Silicon Detectors 4 Preamplifiers 

PWB Assembly, Postamplifier, Band 1-4 

Parts, Electronics Select, TM 

Elec. Diagram, Pos t amp 1 if ier , Band 1-4 

Detector Array Alignment Fixture Assembly 

Full Band Test Set 

Voltage to Current Converter 

Optical Fiber 

F?A Temperature Controller Ass 7 . 

Test Eox, TM FFA 3reak Out 
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3.4 



EQUIPMENT 


REQUIRED 


(OR EQUIVALENT) 
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Full 3 a n d Test Sot, S ? R C Proving 76600 

The test set contains connectors to mate with the Detector 
and Preamplifier Asse.rjiy, a connect or to accept the oost- 
anplifier circuit board, a selector switch to monitor preamp 
and postamp outputs and po t en t to-’ e t e r s for adjusting the boost 
and rolloff resistance. 


Oscilloscope 

Tektronix type 541 oscilloscope with a 1 A7A plug-in, or 
equivalent . 

Wave Anal v ter 


Hewlett Packard 3591A selective voltmeter, or equivalent, is 
used to measure crosstalk. 


3.5 True RMS Voltmeter 



Hewlett Packard 3400A, or equivalent, to measure frequency 
response and wideband noise. 

Detector Array Alignment Fixture Assembly, SBRC Dug. 75913 

This assembly contains a microscope with a photometric eye- 
piece which allows the light from an optical fiber to be 
focussed onto an individual detector element. 


3.7 Optical Fiber, S3RC Dwg. 76602 

An optical fiber about 2 feet long is used between the light 
emitting diode (LED) and the alignment fixture assembly so 
Che LED* drive signal current will not be picked up by che 
high impedance focal plane circuitry. 

3.3 Liz ht Emitting Diode 


Laser Diode Laboratories, type639AS3S31. 

3.9 Volcace -to-Current Converter. SSRC Dug. 76601 


This box drives Che LED with a currenc proportional to its 
voltage input.- 
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Function G enetator 
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Wavetek type 147 drives the voltage-co-current converter for 
the frequency response and crosstalk tests. 

3.11 Pulse Generator 

Data pulse type 116 drives the voltage to current converter 
for the transient response test. 

3.12 • Integrator/ Averager 

PAR type 162 is used to improve the signal to noise ratio 
during the transient response test. The r.odel 164 gated 
integrator plug-in is used. 

3.13 Plotter i 

Hewlett Packard type 7044 a is used with the Integrator/ Averager. 


3.14 


Automatic Tnuir.r.enh 




The following: ea.uipc.ent is used when testing; is performed 
in other than the manual node . 

3.14.1 Network Ar.aivzer - The HF 3 04? Network Analyzer consists 
of a 33^02 Synthesizer, 3570A Network Analyzer and a 
9625S Desk Top Computer. 


4.0 PROCEDURE 

4.1 Ins oec cion 



Check to see chat nominal component valuer, have been installed 
on the postamp board at C33-48 , Rl-16, R17-32, R.33-43 , R65-80 
and R81-96. The nominal values are shown on the postamp 
assembly drawing 50904 as a function of the intended band 
number (1-4). The assembly drawing also gives a. 52732 Select 
List Dash M umber for each select component also as a function 
of intended spectral band. The final selected value must be 
chosen from the values in the list. 


4.2- Setup 


Attach the 50797 Detector Preamplifier Assembly ((mounted in 
the bonding and test fixture) to the baseplate ©.£ the Detector 
Array Alignment fixture. Focus the microscope oi;n detector ele- 
ment number 1 of 16. Connect the sine wave gene c.a cor, voltage-co- 
current converter, LED and optical fiber. Loca t.<e the LED as 
far as possible from the detector-preamp assemb Ew . Insert 
the postamp board into the test set socket. 
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Apply 4-21V.+0.5V to the test set following the indicated 
polarity. Limit the currents to 200 mA. Turn on the supply 
and record the currents as indicated on the supply meters. 


Offset Adjustment 


Connect the test set pos tamplif ier high and low outputs to 
the + and - inputs of the oscilloscope preamplifier. Adjust 
the nominal 20 KO offset resistor in each channel to produce 


a differencial offset voltage', V, 


of 0 + IV. 


Record 


the offset voltage and resistor value. The focal plane assembly 

must be dark for this test, and the temperature of the array 
must be 15 ± 2 °C. If necessary, both the offset resistor 
ana offset trim resistor may be selected -to obtain the 
required output voltage. The tolerance for each band shall 
be as follows: ( + 1.0 volt)(G‘/G 0 ) where' G Q is the nominal 

band gain, and G' is the gain in each channel calculated 
from the following formula: 


G 1* G 2* G 3 


and G, 


:°( 8„ re /2 . 5.5) 


(H pre )(5.5> 


8nd G- 


1/3, if the Post Gain resistor is NOT 
installed. 


but G- 


(5KE. 


Vsi/ 2 ; 




, if the post gain 
resistor IS 
installed. 


(10 ♦ B post /2) 


post Gain resistors for Sands 2, 5 and 4 nay be lifted to 
facilitate frequency response and transient response testing 


The following values oi G are to be used only for the 
purpose of this test: 


* 8^9 (Sand 1) 
= 2.8 (Band 2) 


= 3.4 (Band 3) 

= 1.45 (Band 4) 


The presence or absence of post gain resistors during 
frequency response and transient response testing shall 
be recorded. 
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Cc 

2 

0 


0301 . - . ? * t*. a 


preamplifier output. Adjust the sine nave generator to pro- 

duce ? - v » i v pk-rk 1'T "r ur.d istcrtec sinevave or. tt« sc're. 

*' t J ^ j* *" ^ 2 . 3 f f? ^ ‘ * • __ * ■ i ' '« t V* o ^ ^ ^ ^ ^c. ; . - - *■» - ^ 

gain re si.-- tor.* or the ’ ostot; to^r-i so tn.-.z the p-:ir. v'-lue 1 :r 
each of ti e other channels ratcr.es tr.st of .the selected channel 
_+ J/S. ?*?i e tm dr? t - be re: 1 -cod at t:.e c * r-ciuri on f this 
test. Peccr- 'he f a 1 resistor values. 


O I A c ** * *• «"• ” ,*** ^ *“* r* T V /-»<'■'- 

*» w *• u « v * •*. : v Ct*. w c/». * J ^ t v o v 

R^-8 (lost-gain resistors) r.ust 
board at one end. Otherwise a 
attainable . P.esistors are to. 
remainder of r. i u test. 


3 .^ board resist 
be iifted froa; 
hV rk-pk signal 
remain lifted th 


ors 3" through 
the circuit 
’•■•ill not be 
rcu-hout tne 


4 . 6 

* 


Frecuenc y and Transient Resaonse Adjustment 

Measure che response no a 10 us ramp using the pulse generator, 
voltage-to-current converter, light emitting diode, optical 
fiber and microscope. Adjust the boost control on the test 
box for flattest response in the 30 to 500 us region after 
the ramp. Now reconnect the function generator and set the 
rolloff control on the test box for -3.0 db at 52 kHz . These 
controls are interactive so several iterations may be required. 

The final setting should res ul t i"n the transient response 
reacaing final value within 1 ” after 60pS and within l . IT. 
after 35uS. Record the maximum overshoot (limit = 10«) and 
the 2 to 98% risetime (limit *> 20yS) . The frequency response 
should be -(3 J -0/0-0. 5) dB at 52 kHz. Record the boosted frequency 
response on the data sheet for the boost and rolloff settings 
obtained.. Plot the transient response using the Integrator/ 
Averager and the plotter. 

It cay be necessary to add capacitance at C23-C48 to neet 
the requirement. If c.ipacitance is added, record the values 
on the data sheet. If no capacitor is required, eater 0 for 
value ar.d make note that capacitor was not needed. 


“ice care noise, referred c: t..e preamplifier output:, shall be 
defined as: 

II' « (V_ o ^ o ^)/ (channel gain ) ( sc op e it volts rrs . 

Wideband noise referred to the front enc of the video amplifier 
shall oe cofined as: 

X . 3 . Noise = N’/5 fb ; in amperes. 


TThere 7 is the output 
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.e wideband, true-mead ing r:.-.s r-'-t-'r. 
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And i- tue feedback resistor vtlue for s.-.cr c-."rr.?l ir. chts. 

v - ltd the boost an.*: rolloff resistors set er re -crib • i ir. j ara- 
rr?'t ^.-S, rec , "'r tr a - - 1° :• -*<’ *.; ■- (::. 7 i: = ; ; c v '>r r ’ = ' 1 

cnanj.el .tair. as a; rrctri'.te , score f _ a m , pj.d tr.e feecrsecic re ' 
value. Usinc these values calculate K ' (to tires sirnificar 
firurer), er.o \ .3 . I.oire (to f. o si r.ific-r.t figures). Htc: 
calculated values in tie test data record. 


Cross t alk - Using the wave analyser at the l‘.7A signal output 
and the sinevave light source driver with the vo 1 t a g e- t o-c ur r en c 
converter, measure the crosstab from each channel to its 
four nearest neighbors at 50 kHz. (Channel 1 has only 2 
nearest neighbors: 2 and 3. Channel 2 has d: 1, 3 and 4. 

Channel 3 has 4: 1, 2, 4, and 5. Also record the average 
crosstalk from each channel to its 11 non-neighbors. The 
measured crosstalk shall be less than 1 V, (-40 d3) for . 

near' st neighbors and less than 0.1% (-60 d3) 2 or non-neighbors'. 

Ground Continuity and Isolation 

1 

Turn off power. Remove connectors. .Measure <11 oius cetv.-er . 

and : 

Jl-27 J2-6 

Jl-23 J2-10 

Jl-1 J2-31 

Jl-5 J2-27 

Record maximum reading of Data Sheet. 

Measure >1 Mfi between Jl-16 and 

Jl-1 8 J 2 - 1 5 

Jl-11 J2-21 

Check Data Sheet O.K. 


Measure >1 MS! between Jl-16 and the ?? A aluminum mounting 
fixture. 

Check Data Sheet O.K. 

Measure .25!.' between Jl-lo of odd channels anc Ji-16 of e-- 
channels for 3ands 1, 2, 2 and 4. Check data sr. r : O.K. 



•■j ct w 




; a: 

Tine De 1 av 


Measure the Tiae Dea ly between the 50 T points o f the 
led drive current waveform transition anc the corresponding 
channel output waveform transition. Display both wave- 
forms on the oscilloscope, us in? a dual trace plug-in 
with external sync and 2 'j S/CM sweep tiae. Photograph 
the rise and fall sesaretely for each channel. Record 
the delays on the Data Sheet. They shall be TBD *0,5u5. 
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The QA Engineer shall be notified before tests are performed 
When possible, this net if icacion should precede the test by 
one day. 

Witnessing bv QA Engineer 

The OA Engineer ray vim ess any cr all rests. He should be 
rccuiki ci i z c > z c v t r. i ; : t . . r. o r. » s l 2 1. v o c r r. e r « 0 r. t 1 <r 

witness a previous test. 


Handling of Flight Assemblies 




Assembly History Record Sb.ee: Provisions 


Failures 


Problems /failures encountered curing testing :f i r r : 
hardvare shall be har.clec ir. accordance with Thematic Mapper 
Product Effectiveness Plan KS236-CC66A. 


PREPARATION FOR DELIVlF.Y 
Authorizing Sic natures 

The test data sheets must be signed by the Test Engineer. 
QA Engineer, and Design Engineer. '-'her. the Qa Engineer 
has not witnessed the test, he should sign the data sheet 
after it is reviewed b" the Design Engineer. A ty-ical 


After the rest data sheet is si.tic . tlace one (1) copy in 
the traveling file, cneiDctp 1 * cm e original in the 
Engineering tile, cm give one s 1 ; c o - y to Q A . 
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INTRODUCTION 


The following pages summarize the data obtained 
for the Band 2 TM Flight Full Band Assembly (P/N 
50797) as or October 5, 1981. 


The enclosed data has been collected from half- 
band, post amplifier, and full-'oand acceptance 
test data records. It is presented here to make 
it available in a single package. 
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TEST EQUIPMENT REQUIRED < 0R EQUIVALENT) 

Full Band Test Set, SBRC Drawing 76600 

The test set contains connectors to mate with the Detector 
and Preamplifier Assembly, a connector to accept the post- 
amplifier circuit board, a selector switch to monitor preamp 
and postamp outputs and potentiometers for adjusting the boost 
and rolloff resistance. 

Oscilloscope 


Tektronix type 547 oscilloscope with a 1 A7A plug-in, or 
equivalent . 

Wave Analvzer 


Hewlett Packard 3591A selective voltmeter, or equivalent, is 
used to measure crosstalk. 

True RMS Voltmeter 


Hewlett Packard 3400A, or equivalent, to measure frequency 
response and wideband noise. 

Detector Array Alignment Fixture Assembly, SBRC Dwg. 75918 

This assembly contains a microscope with a photometric eye- 
piece which allows the light from an optical fiber to be 
focussed onto an individual detector element. 


3 . 7 Optical Fiber, SBRC Dwg. 76602 

An optical fiber about 2 feet long is used between the light 
emitting diode (LED) and the alignment fixture assembly so 
the LED drive signal current will not be picked up by the 
high impedance focal plane circuitry. 

3 . 8 Light Emitting Diode 

Laser Diode Laboratories, type 639AS3831. 

3 . 9 Voltage-to-Current Converter, S3RC Dwg . 76601 


This box drives the LED with a current proportional to its 
voltage input. 
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3.10 Function Generator 


3.11 


Wave te k type 147 drives the voltage-to-current converter for 
the frequency response and crosstalk tests. 

Pulse Generator 


Data pulse type 116 drives the volt3ge to current converter 
for the transient response test. 

Integrator/ Averager 

PAR type 162 is used to improve the signal to noise ratio 
during the transient response test. The model 164 gated 
integrator plug-in is used. 

Plotter 

Hewlett Packard type 7044 a is used with the Integrator/Averager, 


3.14 Automatic Sauicssnt 

The following equipment is used when testing is performed 
in other than the manual mode. 

3.14.1 Network Analyzer - The HP 3 0^2 Network Analyzer consists 
of a ppCcH Syntr.esizer, 3570A Network Analyzer and a 
9825S Desk Top Computer. 


PROCEDURE 

Inspection 

Check to see that nominal component values have been installed 
on the postamp board at C33-43, Rl-16, R17-32, R33-48, R65-80 
and R81-96. The nominal values are shown on the postamp 
assembly drawing 50904 as a function of the intended band 
number (1-4). The assembly drawing also gives a 52732 Select 
List Dash Number for each select component also as a function 
of intended spectral band. The final selected value must be 
chosen from the values in the list. 

Setup 


a 


Attach the 50797 Detector Preamplifier Assembly (mounted in 
the bonding and test fixture) to the baseplate of the Detector 
Array Alignment fixture. Focus the microscope on detector ele- 
ment number 1 of 16. Connect the sine wave generator, voltage-to- 
current converter, LED and optical fiber. Locate the LED as 
far as possible from the detectcr-preamp assembly. Insert 
the oostano board into the test set socket. 
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S u t> z> 1 v Current 


Apply -^2 IV. + 0.5V to the test set following the indicated 
polarity. limit the currents to 200 nA. Turn on the supply 
and record tne currents as indicated on the supply meters. 

Offset Adiustaent 

Connect the test set po s t a:- n 1 i f i e r high and low outputs to 
the and - inputs of the oscilloscope preamplifier. Adjust 
the nominal 20 K 71 offset resistor in each channel to produce 
a differential offset voltage. 7 q - 7 q ^ , of 0 + IV. Record 

the offset voltage and resistor value. The focal plane assembly 
must be dark for this test. 




4- S 


Lear ?r*cuenc— Gaia Ad~usTz?ut 
Coumsco tie true -reading- rms volumeter to tie oscilloscope 



r '-">t 


closest to tie mcmir.al value (1.0 Z 1C' ohms). Adjust tie pre- 
gaim resistors cm tme postaup board so tnat tie gain value for 
eaci of the ctier cr.snreis rstcnes tiat of tie selected channel 
+ Resistors are to be replaced at tne conclusion cf tiis 

test. Record tie final resistor values. 

: Tien testing Rand & only, rostanv board resistors RJR tirouci 
FAS (Post-gain resistors) must be lifted from tie circuit 
board at ere end. Otherwise a -V pk-pk signal will cot be 
attainable. Resistors are to remain lifted throughout tie 
remainder cf tms test. 


4 . 6 Free U ere v ;r.d Transient Response Adjustment 

Measure the response to a 10 is ramp using the pulse generator, 
volt age-to-currer.t converter, light emitting diode, optical 
fiber and microscope. Adjust the boost control on the test 
box for flattest response in the 30 to 500 is region after 
the ramp. Nov reconnect tne function generator and set the 
rolloff centre i on the test box for -3.0 db at 52 kRr. These 
controls are itteracrive so several iterations may be -equir ed. 

The final setting should result in the transient response 
reaching final value within i2 after 50pS and within 1.52 
after 35uS. Record the maximum overshoot (limit = 102) and 
the 2 to ?32 risecine (limit = 20 uS). The frequency response 


’..•Sri - 


ne ooostec trecuencv 


should be -(2 -0/0-0. 5) d 3 at 52 k=c 
response on the data sheet for the boost and rolloff settings 


obtained 


transient response using tne integrator/ 


Averager and the olotrer. 


lit* 
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It nay be necessary to add capacitance at C33^C43 to meet 
the requirement. If capacitance is added, record the values 
on the data sheet. If no capacitor is required, enter 0 for 
value and make note that capacitor was not needed. 


4.8 


4 . 5 


Wideband Noise 

With the boost and rolloff set as in paragraph 4.6, measure 
the wideband noise on the true rms meter. It shall be less 
than (2.4 pA) (Rf) where Rf is the feedback resistor value 
in the channel being tested. Record the noise on the data 
sheet . 

Crcsstalk - Using the wave analyzer at the li?A signal output 
and the sinevave light source driver with the voltage-to-current 
converter, measure the crosstalk from each channel to its 
four nearest neighbors at 50 kHz. (Channel 1 has only 2 
nearest neighbors: 2 and 3. Channel 2 has 3: i, 3 and 4. 

Channel 3 has 4: 1, 2, 4, and 5. Also record the average 
crosstalk from each channel to its 11 non-neighbors . The 
measured crosstalk shall be less than 1" (-40 eL5 ) for 
nearest neighbors and less than 0.1a (-60 d3) for non-neighbors. 


Ground Continuity and Isolation' 


Turn off power. Remove connectors. Measure <HL oirs between Jl-16 
and : 

- Jl-27 - J2-6 

**■ Jl-23 - J2-10 

“Jl-1 - J2-31 

— JT=o^ "J2-27 

- tit -5" 

Record maximum reading of Data Sheet. 


Measure >1 M$2 between Jl-16 and 

Jl-18 J2-15 

Jl-li J2-21 

Check Data Sheet O.X. 

Measure >1 MD between Jl-16 and the FPA aluminium mounting 
fixture . 


Check Data Sheet O.X. 


Measure < 2 5 H between Jl-16 of odd channels and'. Jl-16 of even 
channels for Bates 1, 2, 3 and 4. Check data suheet O.X. 


i A 11323 ' 
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U . 10 


Tine Delav 



Measure the Tine Dealy between the 502 points of the 
led drive current waveform transition and the corresponding 
channel output waveform transition. Display both wave- 
forms on the oscilloscope, using a dual trace plug-in 
with external sync and 2'jS/CM sweep time. Photograph 
the rise and fall separetely for each channel. Record 
the delays on the Data Sheet. They shall be TBD +0.5US. 
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5.0 QUALITY ASSURANCE PROVISIONS PAGE ,S 

CF POOR QUALITY 

5 . 1 Notification of QA Er.sir.eeT | 

The QA Engineer shall be notified before tests are performed. 
When possible, this notification should precede the test by 
one day. 

5.2 Witnessing by QA Engineer 

The 0A Engineer cay witness any or all tests. He should be 
notified of a test even though he has waived the right to 
witness a previous test. 

5 . 3 Handling of Flig h t Assemblies -- 

All Flight Assemblies shall be handled ir. accordance with 
Assembly History Record Sheet Provisions. 

5 . 4 Failures 

Problens/ failures encountered during testing of flight 
hardware shall be handled in accordance with Thematic Mapper 
Product Effectiveness Plan HS236-Q066A. 

6.0 PREPARATION FOR DELIVERY 

6 . 1 Authorizing Signatures 

The test data sheets must be signed by the Test Engineer, 

QA Engineer, and Design Engineer. When the QA Engineer 
has not witnessed the test, he should sign the data sheet 
after it is reviewed by the Design Engineer. A typical 
data sheet format is included at the end cf this procedure.- 

6 . 2 Distribution of Tes: Records 

After the test data sheet is signed, place one (1) copy in 
the traveling file, one(l)copy and the original in the 
Engineering file, and give one (1) copy to QA. 


SIZE 

CODE 'DENT nO | numSES 


A 

11323 ! 

1659 7 


I 


I 


ecu 


I cueir 





TEST DATA RECORD 


ORIGINAL PAGE IS 
0F POOR QUALITY 


Detector Preamplifier Assembly 5079 ?, S/'S / 

contains 51015 assemblies S/S / C 3 and 2 .a' 7-/ 

odd and even channels, respectively. • ... 

Postamplifier Circuit Board Assembly 50904, S/N 2- O / 

Intended for TM Spectral Band _ >2- • . 

Feedback Resistor values from data sheets for specification 16306 




■ Even 


.*1 




14 /-^P 

i6 ./5r 


Power Supply Cu: rent 
Limit* 2 OCmA 

+ 2iv i 3 JL 

- 21V / 


cneiaeer 


<2. £. 




Date " <D S' ' ■? / 


Test Supervisor 
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Measured 


Charnel Resistor Value 905600- ( 

1 R17 2a. Sk - 2.&Z. 

2 R25 lo.ok - ZdT/ 

3 R18 / ?■ 2-K ~ ZVl 

4 R26 /r.iK -inn 

5 H19 JU.fk -2^4 

6 327 /?. 7K -2*/? 

7 H20 Zt.Okr - 2^2 

8 S28 j£JK -2.4? 

R21 -2^*/ 

R 29 /‘t.& k -2.<S-Q 

H22 2J ok - 2S3 

zo.sk 
ZQ-Ok: 

/Zzk 


- 2.^2 

- 2a7 

-2*7 

- 2&Z. 


Offset Voltage 

-S.'S 1/ } 

+ y^r o wa. 1 / 

-* /ft? V,-v(/ 

— ,5" o 

" Z / 1/ ~ 

-4- ~7 5 tk 1/ 

i- / . S \/ 

— ) . sJ 


Limit : 

0.0 + 1.0 V 



- 3 2.5- 


— Vo-o 


Test Engineer 




Date / 0~o 


Test Supervisor vaa ~ Date /4 •" / 

GEET /? 

Quality Control. Stamp Date /^/ /Z-/V / 

^ CK 1 -7 «- 

/; 0 r o=f ^[^c. 

/? fF &? Z -<7 
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,&nne ] 

L 

Re si 

Lstor Value 

908600- ( ) 

1 
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- /?? 
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~/?o 

3 

Rfi? 

v5T <I» 2 . /■< 

-/<? r 
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3<?0 
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7.t*K 
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<S.3 L> J< 
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8 
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11 


R86 

7. ^7 A' 
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-/ f 9 

13 
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S. t 3 K 

-/ *”2 
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<Z>. /$ 7< 
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y. yi A 
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V-3Z A* 

-/<f 7 
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Date 
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> t Transient Response 

Maximum excursion from final value after time cq + t where t 
is the time when the response reaches 2 2 of final value. 

tf. - - 3JU3 - ^^4- * t # + 60uS 

Limit - 1.52 Limit - 1.02 
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6 Boosted Frequency Response: 

100Hz 1 kHz 2 kHz 5 kHz 

nits (dB) 0 +0.5 +0.5 +0.5 
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4.9 Ground Continuity and Isolation 


REQUIREMENTS: 


Signal G-*D Cont 

inuity 

%. 3 Ohms 

Unit : ( < 11 Ohms ) 

Signal GSD-PftR 

Gnd Isolation 

/ 

OK (>1 i! ohms) 

Signal GND-Chassis Isolation 

/ 

"7 

V 

OK (>i 1! ohms) 

jl-16 ODD to Ji- 

-16 EVEN 

OK ( < 2 5 ohms 

ll ine Delay 
Channel 

Rise Tine 

Fall Tine 

all bands) 

-4 

- //• 

/ 2.2 aJ.1 
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INTRODUCTION 


The following p«. ... i summarize the data obtained 
for the 3and TM Flight Full Band Assembly (P/N 
50797) as of August 28, 1981. 


The enclosed data has been collected from half- 
band, post amplifier, and full-band acceptance 
test data records. It is presented here to make 
it available in a single package. 
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SCOPE 

This document describes the functional test of the Silicon 
Detector and Preamplifier Assembly, 50797, and the Post- 
amplifier Circuit Board for Bands 1-4, 50904. Together these 
make up 16 complete channels, or one spectral band, of TM 
signal electronics. In preparation for the test, the 50797 
assembly is mounted in the 75729 bonding and test fixture. 

A modulated LED is focussed on each individual detector. The 
postamp boost and rolloff resistors are set for each channel 
to provide proper frequency response from 100 Hz to 52 kHz 
and transient response to a 10 us ramp. Wideband noise is 
measured for each channel. Crosstalk is measured from each 
channel to all other channels at 50 kHz. Once a preamp and 
postamp assembly are tested together, it is intended that 
they be installed in the same band location in the TM instrument. 


APPLICABLE DOCUMENTS 


SBRC Documents 

The following documents specify the electrical assembly design 
and are for use in identifying details necessary in testing. 


Dravint 


50797 

50805 

50904 
52732 

50905 
75918 

76600 

76601 

76602 


Silicon Detector & Preamplifier Assembly 

Electronic Diagram, Silicon Detectors & Preamplifiers 

PWB Assembly, Postamplifier, Band 1-4 

Parts, Electronics Select, TM 

Elec. Diagram, Postamplifier, Band 1-4 

Detector Array Alignment Fixture Assembly 

Full Band Test Set 

Voltage to Current Converter 

Optical Fiber 








3.0 




3.1 


3.2 


3.4 


3.5 


TEST EQUIPMENT REQUIRED (° R EQUIVALENT) 
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Full Band Test Set, SBRC Drawing 76600 

The test set contains connectors to mate with the Detector 
and Preamplifier Assembly, a connector to accept the post- 
amplifier circuit board, a selector switch to monitor preamp 
and postamp outputs and potentiometers for adjusting the boost 
and rolloff resistance. 


Oscilloscope 


Tektronix type 547 oscilloscope with a 1 A7A plug-in, or 
equivalent . 

Wave Analvzer 


Hewlett Packard 3591A selective voltmeter, or equivalent, is 
used to measure crosstalk. 

True RMS Voltmeter 


3.6 

3.7 

3.8 

3.9 


Hewlett Packard 3400A, or equivalent, to measure frequency 
response and wideband noise. 

Detector Array Alignment Fixture Assembly, SBRC Dwg . 75918 

This assembly contains a microscope with a photometric eye- 
piece which allows the light from an optical fiber to be ‘ 
focussed onto an individual detector element. 

Optical Fiber, SBRC Dwg, 76602 

An optical fiber about 2 feet long is used between the light 
emitting diode (LED) and the alignment fixture assembly so 
the LED drive signal current will not be picked up by the 
high impedance focal plane circuitry. 

Light Emitting Diode 

Laser Diode Laboratories, type 639AS3831. 

Voltage-to-Current Converter, S3RC Dwg. 76601 

This box drives the LED with a current proportional to its 
voltage input. 
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3.10 Function Generator 


ORIGINAL TAGS IS 
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> Wavetek type 147 drives the voltage-to-current converter for 
the frequency response and crosstalk tests. 

3.11 Pulse Generator 

Data pulse type 116 drives the voltage to current converter 
for the transient response test. 

3.12 Integrator/ Averager 

PAR type 162 is used to improve the signal to noise ratio 
during the transient response test. The model .164 gated 
integrator plug-in is used. 

3.13 Plotter 


Hewlett Packard type 7044A i3 used with the Integrator /Averager . 


3.14 Automatic Souipment 

The following equipment is used when testing is performed 
in other than the manual mode. 

3.14.1 Network Analvzer - The HP 3042 Network Analyser consists 
of a $306B Synthesizer, 3570A Network Analyzer and a 
( 9825S Desk Top Computer. 

4.0 PROCEDURE 


4 . 1 Inspection 

Check to see that nominal component values have been installed 
/" on the postamp board at C33-48, Rl-16, R17-32, R33-48, R65-80 
and R81-96. The nominal values are shown on the postamp 
» assembly drawing 50904 as a function of the intended band 
1 number (1-4). The assembly drawing also gives a 52732 Select 
( List Dash Number for each select component also as a function 
of intended spectral band. The final selected value must be 
chosen from the values in the list. 



4.2 


: Setup 

i 

i Attach the 50797 Detector Preamplifier Assembly (mounted ia 
the bonding and test fixture) to the baseplate of the Detector 

' Array Alignment fixture. Focus the microscope on detector ele- 
ment number 1 of 16. Connect Che sinewave generator, voltage-to- 
current converter, LED and optical fiber. Locate the LED as 
far as possible from the d e t ec t or- p reamp assembly. Insert 
the postamp board into the test set socket. 
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4.3 


Supply Current 
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4.4 


Apply +21V.y0.5V to the test set following the indicated 
polarity. Limit the currents to 200 mA . Turn on the supply 
and record the currents as indicat d on the supply meters. 

Offset Adjustment 

Connect the test set pos t ampl i f ier high and low outputs to 
the + and - inputs of the oscilloscope preamplifier. Adjust 
the nominal 20 KH offset resistor in each channel to produce 


a differential offset voltage, V q ^ - V 
the offset voltage and resistor value, 
must be dark for this test. 


0L 


of 0 + IV. 


Record 


The focal plane assembly 


4 


N0T3 : 


4.6 


4.5 Low Prgcuencv Geic Adjustment 

Connect the true-reading ms vc ltaeter to the oscilloscope 
preamplifier output. Adjust the sinewave generator to pro- 
duce a 4 v ♦ 1 v pk-pk ICO En undistorted sinewave on the scope. 
In each banc select the channel whose feedback resistor is 
closest to the nominal value (1.0 X 10’ okas). Adjust the pre- 
gain resistors cn the postamp board so that the gain value for 
each of the other channels matches that of the selected channel 
+ 5£. -Resistors are to be replaced at the conclusion cf this 
teat. Record the final resistor values. 

^Then testing Band 4 only, postanp board resistors R53 through 
R48 (Post-gain resistors ). must be lifted from the circuit 
board at one end. Otherwise a 4V pk-pk signal will not be 
attainable. Resistors are to remain lifted throughout the 
remainder of this test. 

Frequency and Transient Response Adjustment 

Measure the response to a 10 Us ramp using the pulse generator, 
vol t ag e- t o-cur ren t converter, light emitting diode, optical 
fiber and microscope. Adjust the boost control on the test 
box for flattest response in the 30 to 500 us region after 
the ramp. Now reconnect the function generator and set the 
rolloff control on the test box for -3.0 db at 52 kHz. These 
controls are interactive so several iterations may be required. 

The final setting should result in the transient response 
reaching final value within If after 60pS and within 1.5T 
after 35uS. Record the aaxiaum overshoot (limit «* 10X) and 
the 2 to 98T risetiae (liait - 20uS). The frequency response 
should be -(3 +0/0-0. 5) d3 at 52 kHz. Record the boosted frequency 
response on the data sheet for the boost and rolloff settings 
obtained. Plot the transien. response using the Integrator/ 
Averager and the plotter. 
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It may be necessary to add capacitance at C33-C48 to meet 
the requirement. If capacitance is added, record the values 
on the data sheet. If no capacitor is required, enter 0 for 
value and make note chat capacitor was not needed. 


Wideband Noise 

With the boost and rolloff set as in paragraph 4.6, measure 
the wideband noise on. the true rms meter.' It shall be less 
than (2.4 pA) (Rf) where Rf is the feedback resistor value 
in the channel being tested. Record the noise on the data 
sheet . 

Crosstalk - Dsing the wave analyzer at the 14.7A signal output 
and the sinewave light source driver with the voltage-to-current 
converter, measure the crosstalk from each channel to its 
four nearest neighbors at 50 kHz. (Channel 1 has only 2 
nearest neighbors: 2 and 3. Channel 2 has 3: I, 3 and 4. 

Channel 3 has 4: 1, 2, 4, and 5. Also record the average 
crosstalk from each channel to its 11 non-neighbors. The 
measured crosstalk shall be less than IS (-40 dB) for 
nearest neighbors and less than 0.12 (-60 dB) for non-neighbors. 

Ground Continuitv and Isolation 


Remove connectors. Measure <11 oLas between Ji-16 

J2-6 
J2-10 
J2-31 

J2-27 • 

Record maximum reading of Data Sheet. 

j Measure >1 MR between Jl-16 and 

( Jl-18 J2-15 j 

Jl-11 J2-21 

Check Data Sheet O.K. 

/ Measure >1 MR between Jl-16 and the FPA aluminum mounting 
• fixture. 

- Check Data Sheet O.K. 

Measure <25H between Jl-16 of odd channels and Jl-16 of even 
channels for 3ands 1, 2, 3 and 4. Check data sheet O.K. 


Turn off power. 

and: 

Jl-27 

Jl-23 

Jl-1 

Jl-6 





Measure the Time Dealy between the SO® points of the 
led drive current waveform transition and the corresponding 
channel output waveform transition. Display both wave- 
forms on the oscilloscope, using a dual trace plug-in 
with external sync and 2uS/CM sweep time. Photograph 
the rise and fall separetely for each channel. Record 
the delays on the Data Sheet. They shall be TBD ^0.5liS. 
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QUALITY ASSURANCE PROVISIONS 


Notification of OA Engineer 
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of -Poor quality 


The QA Engineer shall be notified before tests are performed. 
When possible, this notification should precede the test by 
one day. 

Witnessing by QA Engineer v- •** 


The QA Engineer may witness any or all tests. He should be 
notified of a test even though he has waived the right to 
witness a previous test. 

Handling of Flig h t Assemblies •* • •* 

All Flight Assemblies shall be handled in accordance with 
Assembly History Record Sheet Provisions. 

Failures 

Probleas/f allures encountered during testing of flight 
hardware snail be handled in accordance with Thematic Mapper 
Product Effectiveness Plan HS236-0066A. . 

PREPARATION FOR DELIVERY 

Authorizing Signatures 


The test data sheets must be signed by the Test Engineer, 

QA Engineer, and Design Engineer. When the QA Engineer 
has not witnessed the test, he should sign the data sheet 
after it is reviewed by the Design Engineer. A typical 
data sheet format is included at the end of this procedure. 

D istribution of Test Records 

After the test data sheet is signed, place one (1) copy in 
the traveling file, one(l)copy and the original in the 
Engineering file, and give one (1) copy to QA. 
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TEST DATA RECORD Of’poor £ AGE ,S 

h P °°* Quality 

Detector Preanplifier Assembly 50797, s/ K 4 * 0 ) 
contains 51015 assemblies S/ N Zo 7 and 
odd and even channels, respectively. 


Postampl if ier Circuit Board Assenbly 50904, SZ-fc y ’ZO! 

Intended for TM Spectral Band 

Feedback Resistor values from data sheets for specification 16306. 
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Measured 


Charnel Resistor Value 905500-1 
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-Sand 1: 4.87K to 16. 2K 
2: 4.12K to 11. 8K 
•2,q^R ~2-^ K - 3 ^- 2 t 61 » ; co - 4 ? 90K 
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Test Engineer 
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Boosted Frequency 
100Hz 
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20 kHz 
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52 kHz 
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4.6 

Charnel 


Boost 

Resistor 

Values 


908600 - 


Bolloff 

Resistor 

Value 


<508600 
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Channe 1 


Frequency Tria Ca nacitor 
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4. ft)ST-AHP PRE-AMP SCOPE PRE-AMP FEEDBACK WIDEBAND 

METER OUT (dB) OUT (dB) GAIN (dB) CUT (mV) RESTSTOR NOISE(pA) 
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4.9 Ground Continuity and Isolation 


REQUIREMENTS: 


I 

I 


Signal GSD Continuity 
Signal GliD-PfiS Gnd Isolation 
Signal GSD-C hassis Isolation 
Jl-16 ODD to Jl-16 EVEN 
4.10 Time Delay 



Limit : ( < 11 Ohms ) 

OK (>i H ohn3) 

OK (>i M ohms) 

OK (<25 ohms 

all bands) 



Channel 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 



Fall Time 
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TEST DATA RECORD SUMMARY 
THEMATIC MAPPER - FLIGHT 
Assembly 50797 
S/IT 2&Ci0l 
August 28* 1981 






BAND CHANNEL 2 8/26/81 

f \ \ PFPA Thermistor* 5 7750ohms 


PHASE CDEG3 
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[BCD BOnmdHV 


pAae 28 


FREQUENCY 






PHASE CDEG3 
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BAND -4^3 CHANNEL 5 August 26, 1981 

i PFPA Therm istor = 8080ohms None 



FREQUENCY 





BAND 43 CHANNEL 6 8/26/81 

rV\ PFPA Therm ietor= 7750ohms 


PHASE CDEG] 
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BAND ^CHANNEL 8 8/26/81 

■ PFPA Thermistor 3 8070ohms 



cam aamndHV 


PA6£ 44 


FREQUENCY 



BAND ■A'* CHANNEL 9 August 26, 1981 

PFPA Thermistor 15 8470ohms None 
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BAND %'s CHANNEL 10 8/26/81 
/IjL | PFPA Thermistor® 784 



cam aanindwv 


PA<S>e 


FREQUENCY 




BAND ^CHANNEL 11 August 26, 1981 
r \' > Thermistor^ 7600ohms None 


♦ /»— 


( ~nv. 



PHASE [DEG1 
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Page 47 


FREQUENCY 



BAND A y 3 CHANNEL 12 8/26/01 

1 , PFPA Ihermiotor 13 G110oF>m8 
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FREQUENCY 




BAND ^CHANNEL 14 8/26/81 
(CD PFPA thermistor* 5 8150ohms 


r 


PHASE CDEG3 
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BANO^J'js CHANNEL 16 8/26/81 

PFPA Thermistor 65 8020ohms 
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BAND4^ CHANNEL 1 August 26, 1981 
/^\PFPA Thermistor- 7800ohms None 


PHASE [DEGl 
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BAND ^CHANNEL 3 August 26, 1981 ' 
,PFPA Thermiator= 8050ohms None 
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BAND iJr CHANNEL 4 8/26/81 

/ , PFPA Thermistor 83 7550ohms 
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BAND 3^ CHANNEL 9 August 26, 1901 
■» | PFPA Thermistor 3 8390ohms None 
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BAND CHANNEL 11 August 26, 1981 

PFPA Thermistor' 3 8020ohms None 
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BAND 4^ CHANNEL 12 8/26/81 

PFPA Thermistor* 3 7720ohm 


PHASE CDEG] 


ORIGINAL PAGE IS 
OF POOR QUALITY 



tso] aanindwv 






BAND M CHANNEL 15 8/26/81 

.. PFPA Thermistor 53 7840ohms 
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BAND 3 . 4 "- CHANNEL 16 8/26/81 

n. • PFPA Thermistor= 8330oh/ns 
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TM PFPA 

FLIGHT SAND 04 
S/N 401 
10/5/81 
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The following pages summarize the data obtained 
for the Band 4 TM Flight Full Band Assembly (P/N 
50797) as of October 5, 1981 


The enclosed data has been collected from half- 
band, post amplifier, and full-band acceptance 
test data records. It is presented here to make 
it available in a single package. 
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This document describes the furctional test of the Silicon 
Detector and Preamplifier Assembly, 50797, and the Post- 
amplifier Circuit Board for 3ands 1-4, 50904. Together these 
make up 16 complete channels, or one soectral band, of TM 
signal electronics. In preparation for the test, the 50797 
assembly is mounted in the 75729 bonding and test fixture. 

A modulated LED is focussed on each individual detector. The 
postamp boost and rolloff resistors are set for each channel 
to provide proper frequency response from 100 Hz to 52 kHz 
and transient response to a 10 us ramp. Wideband noise is 
measured for each channel. Crosstalk is measured from each 
channel to all other channels at 50 kHz. Once a preamp and 
postamp assembly are tested together, it is intended that 
Chey be installed in the same band location in the TM instrument. 


! 

I 


2.0 APPLICABLE DOCUMENTS 

2.1 S3RC Documents 



The following documents specify the electrical assembly design 
and are for use in identifying details necessary in testing. 


Drawings 


50797 

50805 

50904 

52732 

/ 50905 

' 75918 

] 76600 

f 

76601 

76602 


Silicon Detector £ Preamplifier Assembly 

Electronic Diagram, Silicon Detectors A Preamplifiers 

PW3 Assembly, Postamplifier, Band 1-4 

Parts, Electronics Select, TM 

Elec. Diagram, Po s t amp 1 if ier , 3and 1-4 

Detector Array Alignment Fixture Assembly 

Full Band Test Set 

Voltage to Current Converter 

Optical Fiber 
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TEST EQUIPMENT REQUIRED (OR EQUIVALENT) 


3.1 


F ull Rand Tost Set, SPR(* Driving 76600 
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OF POOR 
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Quality 


The tost not contains connectors to mate with the Detector 
and Preamplifier Assemblv, a connector to accept the post- 
amplifier circuit board, n selector switch to monitor preamp 
and pootarap outputs and potentiometers for adjusting the boost 
and rolloff resistance. 


3.2 Quel 1 loscopo 

Tektronix type 54 7 oscilloscope with a 1 A?A plug-in, or 
equivalent. 

I 

3.4 Wave Anal veer 


Hewlett Packard 3591 A selective voltmeter, or equivalent, is 
used to measure crosstalk. 


3.5 



True RMR Voltmeter 


Hewlett Packard 3400 A, or equivalent, to measure frequency 
response and wideband noise. 

Detecto r Array Alignment Fixture Assemblv, SBRC Dwg, 7 59,1 3 

This assemblv contains a microscope with a photometric evo- 
pieco which allows the light trom an optical fiber to be 
focussed onto an individual detector element. 


3 . 7 O ptical Fiber, SV'KC Dog. 7b6P2 

An optical fiber about 2 feet long is vised between the light 
omitting diode (LED' and the alignment fixture assemblv so 
the LED drive signal current will not be picked up by the 
high Impedance local plane circuitry. 

3 . $ Light Emitting Diode 

L a s o r Diode Laboratories, tvpe 639AS3331 . 

3 . 9 V o 1 t a g e - t o - On r r o n t Converter, SRKC Dvg. 7f>601 

This box drives the LED with a current proportional to its 
voltage input. 
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3.10 


Function Generator 
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3.11 


Wavetek type 147 drives the voltage-to-current converter for 
the frequency response and crosstal tests. 

Pulse Generator 

Data pulse type 116 drives the voltage to current converter 
for the transient response test. 

3.12 Integrator/ Averager 

PAR type 162 is used to improve the signal to noise ratio 
during the transient response test. The model 164 gated 
integrator plug-in is used. 


3.13 


Plotter 


Hewlett Packard type 7044A is used with the Integrator/Averager , 
3 • 14 Automatic Ecu lament 

The following equipment is used when testing is performed 
in other than the nanuai mode. 

3.14.1 Network Analyzer - The 3P 3042 Network Analyzer consists 
ot a 35 £c 3 Synthesizer, 3570 a Network Analyzer and a 
982 5s Desk Top Computer. 


4.0 

4.1 


4.2 


PROCEDURE 
Inspec tion 

Check to see that nominal component values have been installed 
on the postanp board at C33-48, Rl-16, R17-32, R33-48, R65-80 
and R81-96. The nominal values are shown on the postanp 
assembly drawing 50904 as a function of the intended band 
nunber (1-4). The assembly drawing also gives a 52732 Select 
List Dash Number for each select component also as a function 
of intended spectral band. The final selected value must be 
chosen from the values in the list. 

Setup 

Attach the 50797 Detector Preamplifier Assembly (mounted in 
the bonding and test fixture) to the baseplate of the Detector 
Array Alignment fixture. Focus the microscope on detector ele- 
ment number 1 of 16. Connect the sinewave generator, voltage-t' 
current converter, LED and optical fiber. Locate the LED as 
far as possible from the detector-preamp assembly. Insert 


the postamp board into the tes 

1 

: sec socket. 
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4 . 3 Supply Current • ORIGINAL PAGE IS 
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Apply +21V.+0.5V to the te3t set following the indicated 
polarity. Limit the currents to 200 mA. Turn on the supply 
and record the currents as indicated on the supply meters. 


4.4 


Offset Adjustment 


Connect the test set postamplifier high and low outputs to 
the + and - inputs of the oscilloscope preamplifier. Adjust 
the nominal 20 KQ offset resistor in each channel to produce 
a differential offset voltage, V Qh - V Q ^, of 0 + IV. Record 

the offset voltage and resistor value. The focal plane assembly 
must be dark for this test. 

I 

i 

A. 5 Low Frequency Gain Adjustment 


Connect the true-reading ras voltmeter to the oscilloscope 
preamplifier output. Adjust the sinewave generator to pro- 
duce a A- v + 1 v pk-pk 100 Hz undistorted sinewave on the scope. 
In each bana select the channel whose feedback resistor is 
closest to the nominal value (1.0 Z 10 y ohms). Adjust the pre- 
gain resistors on the postamp board so that the gain value for 
each of the other channels matches that of the selected channel 
+ Resistors are to be replaced at the conclusion of this 

test. Record the final resistor values. 


NOUS: ; .Vhen testing Band A. only, postamp board resistors R33 through 
RA-8 (Post-gain resistors) must be lifted from the circuit 
board at one end. Otherwise a AV pk-pk signal will not be 
attainable. Hesistors are to remain lifted throughout the 
remainder of this test. 


4.6 Frequency and Transient Response Adjustment 

Measure the response to a 10 Us ramp using the pulse generator, 
voltage-to-current converter, light emitting diode, optical 
fiber and microscope. Adjust the boost control on the test 
box for flattest response in the 30 to 500 Us region after 
the ramp. Now reconnect r.he function generator and set the 
rolloff control on Che test box for -3.0 db‘ at 52 kHz. These 
controls are interactive so several iterations may be required. 

The final setting should result in the transient response 
■ - " reaching final value within If after 60pS and within 1.5Z 

after 35uS. Record the maximum overshoot (limit » 10Z) and 
the 2 to 98Z risetiae (limit = 20uS). The frequency response 
should be -(3 +0/0-0. 5) dB at 52 kHz. Record the boosted frequency 
response on the data sheet for the boost and rolloff settings 
obtained. Plot the transient response using the Integrator/ 
Averager and the plotter. 
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It may be necessary to add capacitance at C33-C48 to meet 
the requirement. If capacitance is added, record the values 
on the data sheet. If no capacitor i3 required, enter 0 for 
value and make note that capacitor was not needed. 


Wideband Nol3e 

With the boost and rolloff set as in paragraph 4.6, measure 
the wideband noise on the true rms meter. It shall be less 
than (2.4 pA) (Rf) where Rf is the feedback resistor value 
in the channel being tested. Record the noise on the data 
sheet. 

Crosstalk - Using the wave analyzer at the 1A7A signal output 
and the sinewave light source driver with the voltage-to-curr ent 
converter, measure the crosstalk from each channel to its 
four nearest neighbors at SO kHz. (Channel 1 has only 2 
nearest neighbors: 2 and 3. Channel 2 has 3: 1, 3 and 4. 

Channel 1 has 4: 1, 2, 4, and 5. Also record the average 
crossta' - from each channel to its 11 non-neighbor 3 . The 
measured crosstalk shall be less than 1Z (-40 dB) for 
nearest neighbors and le3S than 0.1Z (-60 dB) for non-neighbors. 

Ground Continuity and Isolation 


Turn off power, 

and: 

Jl-27 

Jl-23 

Jl-1 

Jf-S' ... Jl -r<J- 


Remove connectors. Measure <11 ohms between Jl-16 

J2-6 

J2-10 

J2-31 

J2-27 


Record maximum reading of^Data Sheet. 

Measure >1 Ml 2 between Jl-16 and 

Jl-18 J2-15 

Jl-11 J2-21 

Check Data Sheet O.K. 

Measure >1 MH between Jl-16 and the FPA aluminum mounting 
fixture. 

Check Data Sheet O.K. 

Measure <250 between Jl-16 of odd channels and Jl-16 of even 
channels for 3ands 1, 2, 3 and 4. Check data sheet O.K. 
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4.10 


Time De 1 av 


Measure the Time Dealy between the 50T points of the 
led drive current waveform transition and the corresponding 
channel output waveform transition. Display both wave- 
forms on Che oscilloscope, using a dual trace plug-ln 
with external sync and 2yS/CM sweep time. Photograph 
the rise and fall separetely for each channel. Record 
the delays on the Data Sheet. They shall be TBD ;£0.5uS. 
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QUALITY ASSURANCE PROVISIONS 


Notification of QA Engineer 
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The QA Engineer shall be notified before tests are performed. 
When possible, this notification should precede the test by 
one day. 

Witnessing by QA Engineer A - . *. • . - 


The QA Engineer nay witness any or all tests. He should be 
notified of a test even though he has waived the right to 

witness a previous test. 

» • 

i • ; 

Handling of Flig h t Assemblies •• • * 

All Flight Assemblies shall be handled in accordance with 
Assembly History Record Sheet Provisions. 

Failures 

Problems/ failures encountered during testing of flight 
hardware shall be handled in accordance with Thematic Mapper 
Product Effectiveness Plan HS236-0066A. 

PREPARATION FOR DELIVERY 

Authorizing Signatures 

The test data sheets oust be signed by the Test Engineer, 

QA Engineer, and Design Engineer. When Che QA Engineer 
has not witnessed the test, he should sign the data sheet 
after it is reviewed by the Design Engineer. A typical 
data sheet format is included at the end of this procedure. 

Distribution of Test Records 

After the test data sheet is signed, place one Cl) copy In 
the traveling file, one(l)copy and the original In the 
Engineering file, and give one (1) copy to QA. 
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Channel Resistor Value 908600- ( 

1 B17 2££K 

2 225 12JL* 

3 218 2/. OK ZJJJLL 

4 226 /?, j>K -Z-SQ 

5 219 22./ K - ■2JT-S' 

6 227 /9. ^ ^ ~ ^-fTo 

7 220 ^y.vS' K 

8 228 22 . - 2 ^- 

9 • 221 ’Z/.oK - 

10 229 y7.^ 

11 222 /r.7K -2^ 

12 230 zaok - 

13 223 2.3.2k —ZS7 

14 231 2J.Sk 

15 R24 /f.l k -z-vr 

16 232 ZS>.6>k - <£,T£ 


Measured 
Offset Voltage 

t* £ <?<? ✓ 

f S£TO 
T- / ^ 

-SO y^t/ 

*- / . s \k 

+■ / 0T1 Vy\- t / 1 

- <$,<? 

■h j.sr ]/ 

i~ fo [/ 

i~ U cm -w. 

-t~ / . S~ ik 

r /. 3 ✓ 

*- / ✓ 

•h / S7> mi/ 
*~ / ik 


Limit: 

0.0 + 1.0 V 


Test Engineer ^ - 


'.Test Supervisor 
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Pregain Resistors 


I f LIMITS : 

f £o.3bSHA 

Band 1: 4.87R to 16. 2R 

2. 3.6/ Jf+o Il.flf frr -+7i** -vc r 11. O R 

3. h» 2h. 3k: ' 3 - 2 - CiK Lu 

H- f.ozK^ /cn»K 4: Gv£5E ,™ 


Resistor Value 

R8i- £-.?y K . 
Ra q sS, t f K ... 

ms-JzJzJL k. 

B2 O JML J SL . 

RS3 9^ K 


R68 V- ^ >r 

R°6 // K 
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Maxinun excursion froo final value after time tg + t where 
is the tine when the response reaches 22 of final value. 


t - - 35»S • 

Limit “ 1.52 


t + 60yS 
Limit - 1.0% 


c 0 


Ch 1 / , 2 , % ' 

2 /> 2 - / 2 - 

3 , jT / / 

A Q 

5 

6 /<3 /2- 

2 /£ / ^ 

8 / ^ > / 

9 /<T • 

30 / 2- O 

11 f2. 

12 /2. 

13 b ^ 2o 

14 2 . <3 . ' > F 

15 2.0 * /-f" 

16 ^ <3 
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OVERSHOOT Ch. 1 3-3 % 

2 dT. 


V.SVo 


RISSTIME Ch. 1 /Y-S’a^ S 

2 /i.ra^ S 

3 /ZS^mS 


7. &% 

3.3 1 * 

y./z 

3 . 0 % 
k'O 2 ? 

t£ 2 . 

3 . 3 % 
Z.3 % 
3. £Jh 
3.0 % 
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20 kHz 
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52 kHz 
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SCOPE 


This document describes the functional test of the Silicon 
Detector and Preamplifier Assembly, 50797, and the Post-' 
amplifier Circuit Board for Bands 1-4, 50904. Together these 
make up 16 complete channels, or one spectral band, of TM 
signal electronics. In preparation for the test, the 50797 
assembly is mounted in the 75729 bonding and test fixture. 

A modulated LED is focussed on each individual detector. The 
postamp boost and rolloff resistors are set for each channel 
to provide proper frequency response from 100 Hz to 52 kHz 
and transient response to a 10 ys ramp. Wideband noise is 
measured for each charnel. Crosstalk is measured from each 
channel to" all .'other channels at 50 kHz. Once a preamp and 
postamp assembly are tested together, it is intended that 
they be installed in the same band location in the TM instrument. 


APPLICABLE DOCUMENTS 
SBRC Documents 

The following documents specify the electrical assembly design 
and are for use in identifying details necessary in testing. 

Drawings 

50797 Silicon Detector & Preamplifier Assembly 

50805 Electronic Diagram, Silicon Detectors & Preamplifiers. 

50904 PWB Assembly, Postamplifier, Band 1-4 

52732 Parts, Electronics Select, TM 

50905 Elec. Diagram, Postamplifier, Band 1-4 

75918 Detector Array Alignment Fixture Assembly 

76600 Full Band Test Set 

76601 Voltage to Current Converter 

76602 Optical Fiber 
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. 3.1 


3.2 


3. A 


3.5 



3.7 

3.8 

3.9 


Full Band Test Set. SBRC Drawing 76600 

The test set contains connectors to mate with the Detector 
and Preamplifier Assembly, a connector to accept the post- 
amplifier circuit board, a selector switch to monitor preamp 
and postamp outputs and potentiometers for adjusting the boost 
and rolloff resistance. 

Oscilloscope 

Tektronix type 547 oscilloscope with a 1 A7A plug-in, or 
equivalent- 

Wave Analyzer 

Hewlett Packard 3591A selective voltmeter, or equivalent, is 
used to measure crosstalk. 

True RKS Voltmeter 

Hewlett Packard 3400A, or equivalent, to measure frequency 
response and wideband noise. 

Detector Array Alignment Fixture Assembly, SBRC Dwg. 75918 

This assembly contains a microscope with a photometric eye- 
piece which allows the light from an optical fiber to be 
focussed onto an individual detector element. 

Optical Fiber, SBRC Dwg. 76602 

An optical fiber about 2 feet long is used between the light 
emitting diode (LED) and the alignment fixture assembly so 
the LED drive signal current will not be picked up by the 
high Impedance focal plane circuitry. 

Light Emitting Diode 

Laser Diode Laboratories, type 639AS3831. 

Voltage-to-Current Converter, S3RC Dvg . 76601 

This box drives the LED with a current proportional to its 
voltage input. 
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" . Havetek type 147 drives the voltag e— to-current converter for 

. the frequency response and crosstalk tests. 

3.11 Pulse Generator 

Data pulse type 116 drives the voltage to current converter 
for the transient response test. 

3.12 Integrator/ Averager 

PAR type 162 is used to improve the signal to noise ratio 
during thq transient response test. The model 164 gated 
integrator plug-in is used. 

3.13 Plotter 


Hewlett Packard^ type 7044A is used with the Integrator/Averager . 


3.14 Automatic Souiument 

The following equipment is used when testing is performed 
in other than the manual mode. 


3 .14.1 . Network Analyzer - The HP 3042. Network Analyser consists 
of a 33C8B Synthesizer, 3570A Network Analyzer and a 
9825S Desk Top Computer. 

4.0 PROCEDURE 

4.1 Inspection 

Check to see that nominal component values have been installed 
/ on the postamp board at C33-43, Rl-16 , R17-32, R33-48, R65-80 
and R81-96. The nominal values are shown on the postamp 
"i assembly drawing 50904 as a function of the intended band 
i number (1-4). The assembly drawing also gives a 52732 Select 
-i List Dash Number for each select component also as a function 
of intended spectral band. The final selected value must be 
chosen from the values in the list. 


4.2 



: Setup 

, - 

i 

i Attach the 50797 Detector Preamplifier Assembly (mounted in 
* the bonding and test fixture) to the baseplate of the Detector 
* Array Alignment fixture. Focus the microscope on decector ele- 
ment number 1 of 16. Connect the sinewave generator, voltage-to- 
current converter, LED and optical fiber. Locate the LED as 
far as possible from the detector-preamp assembly. Insert 
the postamp board into the test set socket. 
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Apply + 21V.+0.5V to the test set following the ’indicated 
polarity. Limit the currents to 200 mA. Turn on the supply 
and record the currents as indicat. d on the supply meters. 


Offset Adlustment 


Connect the test set postamplif ier high and low outputs to 
the + and - inputs of the oscilloscope preamplifier. Adjust 
the nominal 20 K Q offset resistor in each channel to produce 
a differential offset voltage, Vq^ - V 0L* of 0 +■ IV. - Record 
the offset voltage and resistor value. The focal plane assembly 
must be dark for this test. 


low Freouencv Geia Adjustment 


Connect the true-reading rms voltmeter to the oscilloscope 
preamplifier output. Adjust the sinewave generator to pro- 
duce a A v + 1. v pk-pk 100 Ez undistorted sinewave on the scope. 
In each oancl select the channel whose feedback resistor is 
■closest to the nominal value (1.0 X 10' ohms). Adjust the pre- 
gain resistors cn the postamp board so that the gain value for 
each of the other channels matches that of the selected channel 
+ 5%- Resistors are to he replaced at the conclusion of this 
test. Record the final resistor values. 

NGT3: iThen testing Band A only, postamp board resistors R53 through 
R.48 (Post-gain resistors) .must be lifted from the circuit 
board at one end . Otherwise a 4V pk-pk signal will not be 
attainable. Resistors are to remain lifted throughout the 
remainder of this test. . 

Frequency and Transient Response Adjustment 

Measure the response to a 10 p3 ramp using the pulse generator, 
voltage-to-current converter, light emitting diode, optical 
fiber and microscope. Adjust the boost control on the test 
box for flattest response in the 30 to 500 ys region after 
the ramp. Now reconnect the function generator and set trhe 
rolloff control on the test box for -3.0 db at 52 kHz. These 
controls are interactive so several iterations may be required. 

The final setting should result in the transient response 
■‘reaching final value within If after 60pS and within 1.5% 
after 35uS. Record the maximum overshoot (limit ■ 10%) and 
the 2 to 98% risetime (limit • 20yS). The frequency response 
should be '-(3 +0/0-0. 5) dB at 52 kHz. Record the boosted frequency 
response on the data sheet for the boost and rolloff settings 
obtained. Plot the transien. response using the Integrator/ 
Averager and the plotter. 
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It may be necessary to add capacitance at C33-C48 to meet 
the requirement. If capacitance is added, record the values 
on the data sheet. If no capacitor is required, enter O' for 
value and make note that capacitor was not needed. 


Wideband Noise 

With the boost and rolloff set as in paragraph 4.6, measure 
the wideband noise on. the true ris meter. It 3hall be less 
than (2.4 v pA) (Rf) where Rf is the feedback resistor value 
in the channel being tested. Record the noise on the data 
sheet . 

Crosstalk - Using the wave analyzer at the li.7A signal output 
and the sinewave light source driver with the voltage-to-current 
converter, measure the crosstalk from each channel to its 
four nearest neighbors at SG kHz. (Channel 1 has only 2 
nearest neighbors: 2 and 3. Channel 2 has 3: 1, 3 and 4. 

Channel 3 has 4: 1, 2, 4, and 5. Also record the average 
crosstalk from each channel to its 11 non-neighbors. The 
measured crosstalk shall be less than 1Z (-40 dB) for 
nearest neighbors and less than 0.1Z (-60 dB) for non-neighbors. 

Ground Continuity and Isolation 

Turn off power. Remove connectors. Measure <11 ohms between Jl-16 
and: 

Jl-27 J2-6 ' . 

Jl-23 J2-10 

Jl-1 J2-31 

Jl-6 J 2 - 2 7 

Record maximum reading of Data Sheet. 

Measure >1 Mfi between Jl-16 and 

Jl-18 J2-15 j 

Jl-11 J2-21 

Check Data Sheet O.K. 

/ Measure >1 Mf2 between Jl-16 and the FPA aluminum mounting 
f ixture . 

- Check Data Sheet O.K. 

Measure <25f2 between Jl-16 of odd channels and Jl-16 of even 
channels for 3ands 1, 2, 3 and 4. Check data sheet O.K. 
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4.10 Time Delay 

Measure the Time Oealy between the 50Z points of the 
led drive current waveform transition and the corresponding 
channel output waveform transition. Display both wave- 
forms on the oscilloscope, using a dual trace plug-in 
with external sync and 2yS/CM sweep time. Photograph 
the rise and fall separetely for each channel. Record 
the delays on the Data Sheet; They shall be TBD +0.5uS. 
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QUALITY ASSURANCE PROVISIONS 
Notification of OA Engineer 
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The QA Engineer shall be notified before tests are performed. 
When possible, this notification should precede the test by 
one day. 

Witnessing by QA Engineer - - • ”**•. - 


The QA Engineer may witness any or all tests. He should be 
notified of a test even though he has waived the right to 
witness a previous test. 

Handling v of Flig h t Assemblies • '•••* • • 

All Flight Assemblies shall be handled in accordance with 
Assembly History Record Sheet Provisions. . 

Failures * 

Problem s/failures encountered during testing of flight 
hardware shall be handled in accorda^c^ with Thematic Mapper 
Product Effectiveness Plan HS236-0066A. . 

PREPARATION FOR DELIVERY 

Authorizing Signatures ..... 

The test data sheets must be signed by the Test Engineer, 

QA Engineer, and Design Engineer.. When the QA Engineer 
has not witnessed the test, he should sign the data sheet 
after it is reviewed by the Design Engineer. A typical 
data sheet format is included at the end of this procedure. 


Distribution of T e 3 r Records . 

After the test data sheet is signed, place one Cl) copy in 
the traveling file, one(l)copy and the original in the - 
Engineering file, and give one (1) copy to QA. 
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De tec tor Preamplifier Assenbly 50797 , S/N 

* - contains SlolS assemblies S/H ? and 'Z e3 &> W . 

odd and even channels, respectively. - - • ..... ... 

• • *' * * 

Postamplif ier Circuit Board Assembly 50904, S/H I 

Intended for TM Spectral Band _ <4- • . 

Feedback Resistor values from data sheets for specification 16306 

.ODD. .-Even . . 

* 1 . *97 2 » ?/ 

3 /.tf-T 4 ,9JT 

5 6 f ' 0 ^ 

7 8 . 94- 

9. «***• 10 *2 

11 « 7/ 12 

19 * 14 f ^ 

is u ja, * 

4.3 *?ower Supply Current 

’Limit: 200mA j 


+ 2iv /7£" kA 
- 2iv _/?r Zg 
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:annel 

Resistor 

Value 

1 

El? 


2 

E25 


3 

R18 


4 

E26 


5 

E19 


6 

R27 

n.uk 

7 

E20 


8 

E28 

ZM* 

9 • 

S21 


10 

B29 


11 

E22 


12 

E30 


13 

R23 


14 

H31 


15 

E24 


16 

H32 
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- 2.^ 


Measured Limit: 

Offset Voltage 0.0 1.0 V 
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OVERSHOOT Ch. 1 

2 

3 

4 

5 

6 <9,^ °7o 
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. 8 

9 _____ 

10 

v 11 
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15 

16 


RISETIME 
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Ch. 1 _ _ 

2 ' 

4 • 

5 _ 

6 

7 

a 

9 ' 

10 

11 

12 ___ 

13 

14 

15 ' 

16 


Limit: 10 % 


. Limit : 20 jxst 


Teat Engineer _ 
Test Supervisor 
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5 Boosted Frequency Response: 

100Hz 1 kHz 

lits (dB) 0 +0.5 

Ch 1 db 

2 

3 ' 

4 

5 

6 d . / 

' • 7 

8 O • , / 

9 

10 

• 11 * 

r2 

13 ______ 

14 ‘ 

15 

16 
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-Test Supervisor ■' v !/£ 

\ 

Quality Control Stamp 



nr\v'rt/#y 


^af /a ' S’-*! 


Date /<* - S'- 8 I 


SIZE 

A 

ccoe »o£nt no. | 

11323 ! 

SCaiE 

j «rv H 


1659 7 


ISMCIT 1 /, 


*oi»» **o a.:i 


* »>-•** 


eo 





52 kHz 
(3 +0/-0.5) 


10 kHz 
+0.4 -0.6 
Limits ( d B ) 


20 k!lk 
+0.4 -0.6 


Ch 


1 

2 

3 

4 

5 

6 
7 


db 


8 . Z 
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10 

11 

12 

13 

14 

15 

16 
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Channel 

1 

2 


Boost 

Resistor 

Values 


908600- ( 


Rolloff 

/'•Resistor 

Value 



m 

R66 

R74 

R67 . - ' 

R75 
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/' R69 
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POST-Ahp'' v PRE-AMP- SCOPE -PRE-AMP • FEEDBACK WIDEBAND 

METER out (dB) OUT (dB) GAIN (dB) ; QUT (mV) RESISTOR NOISE(pA) 
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• 4.9 Ground Continuity and Isolation 


REQUIREMENTS: 


Signal GND Continuity 
Signal GND-F?<R Gnd Isolation 
Signal GND-Chassis Isolation 
Jl-16 ODD to Jl-16 EVEN 
4.10 Time Delay 


<p. S' 


iz : 


Ohm a 


limit : ( < ‘11 0hm3 ) 
OK (>1 II ohms) 

OK (>i H ohms) 

OK ( < 25 ohms 

all bands) 



ORIGINAL PAGE IS 
OF POOR QUALITY 



Dat?e / a ' as" -rf/ 
Dat© lG ~5T~ «S7 
Date /o - S- I 


pivECEbLN.G BLANK NO'G FILMED. 


SIZE 


CODE (CENT NO. 


_A 

SCALE 


11323 

[rev 


[.‘NUMBER 

! 

I 


16597 







ORIGINAL PAGE IS 
OF POOR QUALITY 


P/t£E<3/ 


















qgp? 


ORIGINAL PAG*- {3 
OF POOR QUALtTY 


TM CFPA 
FLIGHT BAND 05 


S/N 201 


?E:uS ST FOR D6 V I ATION/VA! VER 
(*Z£ Xll-S70-«iG OR TCR IHSTRICTIGHS) 


DATE PHCPAflCO 


J-V- 


■ c-.^.na'io- Aoostss David M. Randall 

SBRC, 75 Coromar Or., Go! eta, CA 93117 


OR.OINai. P/1 GE . JJ. 

°F POOR 0Wu £ 

(procuring activity no. 


4 O' si -^NATION F CR 0EVIA7ICN/*A*%tq 
«. "voJtt/TvPC T! Mf«r CQQE jc. STS OE3IG. *■ «o 

F 11323 TM W-142 


15. e^iE L»H£ AfFECTEJ 


no >cviat:cn | yjcAivtR 

3 {£»'»'* | | MAJOR | | f *1< T » CAL 

j 6. O'HCR SYSTEMS' I 

CATION I TD4S AfFCCTCO 


w-i42 ; SJ^i. Os?; □'”°i □*«» D'-° 


, jggp • r ICA T • CSS ATTECTAD* re ST PLAn. 

J wrn COCE ! £»EC./£OC. *»o. | sea 


3 i.3*«i‘:CS APr^CTEO 


11323 


50973 


Bl 2870A 


jiO. Cu*r«*^7 m3. * t'-«t • c.m 


Permission to use F-l CFPA with discrepant substrate 


NAS 5-24200 
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Radiometer 


\z zo '*o. Tj street m?;.* . rc ncT clarification 
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[^jminoik | | MAjQ* | (critical 
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Substrate CFPA I 50956 -p | 013 1 j □*” ft)'* 


20 EfriCT OH :0ST. PRICE 


>2,000,000 if not approved 

> )N TeCArAfEO LOST STIC ioKPOAT INTERFACE. ET 


I. EFFECT ON OCLivFRY ZCmECCLE 


>1.5 years if not approved 


23. DESCR^t'On OF C‘tviATiON/«AlvE4 

This waiver requests permission to use the F-l CrPA with the following discrepancies 
against its substrate: 

1) Assembly was built to planning which was never reviewed and accepted by AF 
and contains no inspections of any kind. 2) Depositions were performed without 
released process procedures (none referenced in AHR ) . 3) Resistance measure- 

ment data attached to AHR indicates substrate did not meet requirement specified 
in Drawing Note 15. 4) Deposition thickness not recorded at Operation 3150. 


‘<EED r OR 3£ » » a 7 . Os. • a 1 v£ A 


This substrate cannot be replaced without completely rebuilding the F-l CFPA. 
The CFPA has been tested successfully and a rebuild due to the above listed 
discrepancies is not deemed cost or schedule effective. 



Attachment to Request for Deviation/Waiver Mo. W-142 
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1. Assembly Planning (aHR) was issued for use in the fall of 1978. Investigation 
which was performed on the Protoflight Model, which had the same problem, 

was accepted, however, chere appears to be no documentation to support this 
investigation. 

2. Depositions were performed per standard procedures (hand- writ ten) with the AHR 
defining the amount to be evaporated, during 1978 - 1980 period. However, the 
evaporation lab utilizes Laboratory Procedure Instruction (LPI) which are now 
being changed to Manufacturing Production Engineering Instructions (MPEI) . 
MPEI's are being released through Production Engineering under V.G. Speth. 

3. Resistance Measurements recorded on attached AHR data sheet do not meet re- 
quirements specified on drawing Mote 15 which says that: "Pad to Pad 

resistance of traces shall not exceed 3.0 ohms." The resistance of the traces 
is minimal and will not have a measurable affect on the detector performance. 
This variation is inherent in chemical evaporation processing. See Table 
below for actual readings . 

Measurement Point 


to Point 

Soecification 

Before Temt> Cycle 

After Temp Cvcle 

Hg Cd te 5—3 C— ) 

<3 ohms 

1.8 

1.7 

5-3 (+) 

VI 

3.4 (0T) 

2.7 

5-4 - 

ft 

4.3 (OT) 

3.7 (OT) 

5-4 (+) 

IV 

5.1 (OT) 

4.7 (OT) 

5-2 (-) 

»v 

5.0 (OT) 

5.0 (OT) 

5-2(+) 

tv 

4.5 (OT) 

3.8 (OT) 

5-l(-) 

II 

3.4 (OT) 

2.7 

5-1 (+) 

II 

1.8 

1.7 

T, Top (-) 

IV 

2.8 

2.7 


OT - Out of Tolerance 


4. Deposition thickness was not recorded at operation 3150. In reviewing previous 
history the run number 1984 which was the same for the Procoflight substrate used 
indicates that the lab log book for Run number 1984 recorded a thickness of 2000 
angstroms ou October 8, 1978. 
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